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Introduction
In several experiments, wet DGS was found to be an excellent feed to replace corn and protein supplement for finishing cattle. Wet DGS had the greatest economic value when fed at levels to satisfy the supplemental protein requirements of cattle, 20% or less of dry matter intake. At higher levels of inclusion the economic value of DGS was related to its energy content relative to corn grain and its effects on carcass value. With increased numbers of ethanol plants, production of ethanol has created an increased demand for corn grain in competition with livestock. Though the value of DGS might decline when fed at high levels of inclusion, there is a price of DGS that would support feeding at high levels. The wet DGS fed in the early studies contained about 70% moisture. Since those experiments were conducted, several ethanol plants have changed processing of distillers grains by drying the wet grains and adding the condensed solubles with the dried grains to produce what is commonly termed modified wet DGS that contains about 50% moisture. Most of the experiments to evaluate DGS have been conducted with steers. In one study with heifers, the response to feeding wet DGS seemed to be similar to that reported with steers, but no experiments have been reported in which the response to wet DGS has been compared in steers and heifers. The objectives of this study were to evaluate feeding 20%, 40% and 60% of diet dry matter as wet DGS to steers and heifers. One experiment was done with modified wet DGS containing about 50% dry matter and a second experiment was conducted in which steers and heifers were fed wet DGS containing about 30% dry matter.
Materials and Methods
Yearling steers and heifers, predominantly Angus with a few red and Charolais cross cattle, weighing 830 and 730 lbs, respectively were purchased in September for the first experiment. Angus yearling steers and heifers weighing 810 and 710 lbs, respectively were purchased in May for the second experiment. After arrival at the research farm the cattle were placed in pens of six animals and fed a diet containing dry rolled corn, corn silage and chopped grass hay. About two weeks after arrival 96 steers and 96 heifers were allotted at random from outcome groups based on weight to 32 pens of six head for each experiment. Four pens of steers and four pens of heifers were assigned at random to each of the four dietary treatments (0, 20, 40 and 60% of diet DM as modified DGS for the first experiment and wet DGS for the second experiment). The starting and ending weight of each animal was the average of two weights taken early in the morning on two consecutive days prior to feeding but with access to water. The steers and heifers were implanted with Component TE-S and Component TE-H, respectively at the start of each experiment.
The cattle were fed the experimental diets shown in Table 1 . The concentrate portion of the diet was prepared as a mix. The grain mixture, corn silage, tub-ground grass hay and wet DGS were weighed and mixed in a mixer wagon prior to delivery to the cattle. The cattle were fed twice per day and the amount of feed offered the cattle was gradually increased until their appetite was satisfied. Then they were fed according to appetite. If the amount of feed consumed decreased, they were offered less feed and feed that accumulated in the bunks was removed and sampled for determination of dry matter. The mixed concentrate portion of the diet, corn silage and wet distillers grains were periodically sampled for chemical analysis. Average dry matter of the DGS was 52% and 32% in the first and second experiment, respectively. The cattle in the first experiment were started on feed in late September and those fed 0, 20 and 40% DGS were sold as a group after 120 days. The heifers and steers fed 60% DGS were fed an additional 49 days. The second experiment was started in early June and all the cattle were sold after feeding 140 days. Feed costs of gain were determined based on performance of the cattle and representative feed costs at the time the data were summarized (See footnote to Table 6 .).
Daily gains of individual animals were calculated from beginning and ending weights and the average daily gain then calculated for each pen. Weights of hot carcasses were taken after slaughter, and measurements on the carcasses were obtained after a 24-hr postmortem chill. Trained personnel called marbling score, percentage of kidney, pelvic and heart fat (KPH), yield grade and measured ribeye area and fat thickness over the ribeye between the 12 th and 13 th ribs on the left side of each carcass. The value of each carcass was established by using a representative grid at the time the data were summarized (See footnote to Table 3) .
Pen means were used as the experimental unit in the statistical analysis. Data were analyzed by analysis of variance. Main effects in the statistical analysis were diets. Differences were considered to be statistically significant at P < .05. Treatment means and probabilities of difference due to diet are presented.
Results and Discussion
The results of the first experiment are summarized in Tables 2 and 3 . Gain of steers and heifers were not significantly affected by feeding 20 or 40% modified wet DGS. Both steers and heifers fed 60% DGS consumed less feed and therefore gained less. There were no differences in feed efficiency as the result of feeding 20 or 40% DGS compared with the control diet, but feeding 60% DGS resulted in poorer feed conversion. Feeding 20, 40 or 60% DGS (60% fed for an additional 49 days) had no effect on the carcass measurements made in this experiment or on final carcass value. The increase in carcass value of heifers fed 60% DGS was the result of more carcass weight. Carcass values, $/lb, were: 1.571, 1.568, 1.565 & 1.459 for steers and 1.563, 1.558, 1.542 & 1.533 for heifers fed 0, 20, 40 and 60% modified DGS, respectively.
The results of the second experiment are summarized in Tables 4 and 5 . Steers fed 60% wet DGS consumed less feed and tended to gain less, but were more efficient than steers fed 0 or 20% DGS. Heifers fed 40 or 60% DGS consumed less feed than heifers fed the control diet. Gain tended to be higher for heifers fed 20 or 40% DGS compared with heifers fed 0 or 60% DGS. Heifers fed 60% DGS gained less than heifers fed 20% DGS. There were no significant differences in feed efficiency among the heifers fed the four diets. Carcass weights of steers and heifers fed 60% wet DGS were less than steers or heifers fed 0, 20 or 40% DGS. There were no differences among the diet groups in any of the carcass measurements. Carcass value was less for steers and heifers fed 60% DGS compared with steers or heifers fed 0, 20 or 40% DGS. The decrease in carcass value was primarily the result of less carcass weight. Carcass values, $/lb, were: 1.546, 1.540, 1.539 & 1.522 for steers and 1.533, 1.538, 1.531 & 1.524 for heifers fed 0, 20, 40 and 60% wet DGS, respectively.
The economics of substituting wet DGS for corn and supplement relative to cost of corn and three prices for DGS were calculated for the cattle in these experiments. The results are summarized in Table 6 and Figures 1 and 2 for the first experiment in which modified DGS was fed and in Table 7 and Figure 3 and 4 for the second experiment in which wet DGS was fed. In the first experiment, total feed costs per animal were decreased by feeding 20 or 40% modified DGS compared with the control except when the DGS was priced equal to corn and when corn was priced at $4.00/bu. Because the cattle fed 60% DGS were fed an additional 49 days, their feed costs were greater than the other groups at all price comparisons. Feed cost per lb gain was reduced by feeding 20 or 40% modified DGS at all prices of corn and DGS. Feed cost of gain of steers and heifers fed 60% was not less than the control unless DGS was priced at 0.70 times the cost of corn on a dry basis. In the second experiment total feed costs per animal were reduced by feeding all levels of wet DGS at all prices of corn and DGS for both steers and heifers. Also feed costs of gain were lower for both steers and heifers fed all levels and prices of wet DGS and prices of corn compared with the control diet without DGS.
There were no significant differences between steers and heifers in the response to feeding DGS. When fed 60% of diet DM as DGS, both steers and heifers consumed less feed, gained less and had reduced carcass value. However, if DGS was priced at 0.7 times the cost of corn on a dry basis both steers and heifers could be fed 60% of dry matter intake as modified or wet DGS. As expected across all diets, steers consumed more feed, gained more and were more efficient than heifers. In these two experiments in which steers and heifers were fed for the same number of days, steers had more marbling and a greater number of USDA Choice carcasses.
Implications
Up to 40% of the total feed intake of finishing steers or heifers can be derived from modified or wet distillers grains without affecting performance in the feedlot or carcass value. Feeding 60% of dry matter intake as modified or wet distillers grains reduces feed intake, rate of gain and carcass value. However if the distillers grains are priced at 0.7 times the cost of corn on a dry basis, feeding up to 60% distillers grains can be economically justified. Differences between means that do not have a common superscript are statistically significant (P < .05). $63.31, $73.86 and $84.42 with corn priced at $2.50, $3.00, $3.50 and $4.00/bu, respectively. 2 Feed costs other than corn and DGS were as follows: corn silage, 8 x cost corn ($/bu) + 5; tub-ground hay, $70/ton; soybean meal, $300/ton; urea, $375/ton; molasses, $175/ton; minerals and other supplemental ingredients, $400/ton. 
